INTRODUCTION
Vegetable oils are one of the main sources of energy necessary for human nutrition. Today, oily seeds from which vegetable oils are obtained are produced to provide the calories that are necessary for human nutrition and also as raw material for bio-fuel.
With 37.5% of cultivation field of oily seeds and 32.13% of production amount, soybean takes the first place in the world. The other important oily seeds are palm, cotton, coconut, rape, peanut and sunflower. Sunflower is the most important plant in Turkey from the aspect of production quantity and cultivation of oily seeds. Turkey, which takes the 10 th place among the biggest sunflower producing countries in the world, has 2.04% of sunflower cultivation field and 2.56% of sunflower production (Anonymous, 2009a) .
Oily seeds and vegetable oils are one of the most important groups of products which Turkey has deficit of and this deficit can only be met by means of import. Turkey's foreign trade in agricultural products was 24.5 billion US$ in 2008. The amount of export on the total scale of foreign trade was 11.5 billion US$ whereas the amount of import was 13 billion US$. The import value of vegetable and animal oil, which increased 2 fold in 2008 compared to 2007, was 1,7 billion US$ total, of which 1,5 billion US$ was vegetable oils import. When oily seeds are added to this number, the import of this group reached 23% of total agricultural products with 3 billion US$ (Anonymous, 2009b) .
Thrace has the most important and central position in sunflower production, which has the biggest proportion in the production of oily seeds in Turkey. Five cities constituting the Thrace region make up the 59.51% of cultivation fields of sunflower, 62.04% of production amount in Turkey (Anonymous, 2009c) .
Sunflower plant, the most important product, replacing wheat in Thrace, is one of the most significant sources of income of the producers in the region. Due to the high proportion that it holds in the vegetable production, producers have become masters in producing sunflower so vegetable oil industry has developed in the region significantly.
In this research, some data used per unit area among the cities which are producing sunflower in Thrace were investigated together with the corresponding monetary amounts and tested whether there are differences statistically among the cities. Additionally, production costs in Turkey and other important countries where sunflower is produced are looked at in this study. In this context, cost of the sunflower is calculated according to the size of the production field in the investigated cities and the reasons of the differences are revealed.
MATERIAL AND METHODS

Material
The primary data used in the research were obtained from the agricultural enterprises in Edirne, Kirkareli, Tekirdag and the other enterprises which are situated on the Thrace part of Istanbul and Canakkale. These enterprises were chosen by the Stratified Random Sampling method. The data which were used on the level of settlement were gathered from Provincial Directorate of Agriculture of the cities mentioned above and Ministry of Agriculture and Rural Affairs, General Directorate of Agricultural Production and Development. The lists of Supporting Premium of Sunflower for Oil of 2007 were used in order to collect data for cultivation fields of sunflower on the basis of individual farmers.
Methods
The research data depend on the project of 'The Determination of Efficiency of Subsidizing Policies and Productivity in Sunflower Production" (TAGEM-08/AR-GE/ 06) which is supported by the Ministry of Agriculture and Rural Affairs. The formula for Stratified Random Sampling Method used in the research is given below (Yamane, 1967) .
In the formula; n: volume of sample N h : unit number (frequency) in the layer of h S h : standard deviation in the layer of h N: the number of total units D: d/z d: the deviation of the average with a definite ratio (1% -5% -10%, etc.) z: t-the value of the degree of unconstraint in the distribution chart (N-1) and a particular reliance limit (90%-95%-99% etc).
In the scope of the research, 571 surveys have been conducted in the enterprises producing sunflower: 175 surveys in 16 villages from 9 districts in Edirne province, 116 surveys in 11 villages from 6 districts in Kirkareli province, 233 surveys in 21 villages from 9 districts in Tekirdag province, 26 surveys in 3 villages from 2 districts in Istanbul province, 21 surveys in 2 villages from 2 districts in Canakkale province.
These data gathered by means of survey are horizontal cross section data belonging to the production year of 2009. In determining settlements where the survey was conducted, 95% of reliance interval and 4% of deviation from average were considered. In determining the number of surveys conducted 95% of reliance interval and 1% of deviation from average were considered (Erkan and Cicek, 1996) .
Test of ANOVA determined whether there are differences from the point of factors affecting the cost of sunflower among cities where this survey was conducted. Turkey HSD test determined between which variables these differences occur (Ural and Kilic, 2006; Altunisik et al., 2007; Green et al., 2000) . For this reason, multiple comparisons were made among the cities. Bottom and top limit values in 95% reliance interval, the importance level of differences and standard mistakes belonging to the used variable, were given in the charts of the multiple comparisons.
In the research, the cost of sunflower produced in the studied enterprises was calculated on the basis of both cities and sizes of enterprises. For this reason, the enterprises have been divided into 5 groups according to their size such as: 0.1-1.9 ha -1 , 2.0-4.9 ha -1 , 5.0-9.9 ha -1 , 10.0-19.9 ha -1 , and >20 ha -1 . The criteria used in calculating the production cost of sunflower is given below with their formulas (Erkus and Demirci, 2007; Anonymous, 2009d; Perin et al., 1976) . 
RESULTS AND DISCUSSION
Diversity analysis concerning the costs of input used in unit area in sunflower production among the cities in research fields
Differences related to seed cost paid for unit area of sunflower
According to the conducted variance analysis, it was determined that there is a 5% difference in statistically important level in terms of average seed cost (US$/ha -1 ) per unit area among the cities (Table 1) . In the conducted survey, there is a 5% difference in the importance level statistically among only the cities Canakkale-Istanbul-Kirkareli in the average seed cost among the cities ( Table 2 ).
The average sunflower seed costs in the cities are the following: Kirkareli 6.52 US$/ha -1 , Canakkale 6.69 US$/ha -1 , Tekirdag 6.69 US$/ha -1 , Edirne 6.88 US$/ha -1 and Istanbul 7.74 US$/ha -1 . In the research field, the average seed cost paid for sunflower types used in unit area is higher in Istanbul compared to the average of the other four cities. The main reason for this difference is the usage of the only IMI and genetically durable sunflower seeds in this city.
Differences related to fertilizer cost paid for per unit area of sunflower
According to the conducted variance analysis, it was determined that there is a 1% difference in statistically important level in the average fertilizer cost (US$/ha -1 )
per unit area among the cities (Table 3 ).
In the conducted study, there is a 5% difference in the statistically important level among the cities concerning the average fertilizer cost except from CanakkaleIstanbul and Istanbul-Tekirdag (Table 4 ).
The average sunflower fertilizer costs in the cities used per unit area are like these: Edirne 5.09 US$/ha -1 , Kirkareli 9.37 US$/ha -1 , Tekirdag 12.14 US$/ha -1 , Istanbul 13.38 US$/ha -1 and Canakkale 16.09 US$/ha -1 . These values (figures) show that the amount of the fertilizer cost paid for sunflower production in Canakkale is triple the amount in Edirne.
Differences related to herbicide cost paid per unit area of sunflower
According to the conducted variance analysis, it was determined that there is a 1% difference in importance level statistically in average herbicide cost (US$/ha -1 ) per unit area among the cities (Table 5) . In the conducted study, there is a 5% difference in the statistically important level among the cities Canakkale-Istanbul-Kirkareli, Istanbul-Edirne-Tekirdag, Kirkareli-Edirne-Tekirdag in the average herbicide cost (Table 6 ).
The average sunflower herbicide costs of the cities used per unit area are as follows: Canakkale 0.25 US$/ha -1 , Tekirdag 1.16 US$/ha -1 , Edirne 1.35 US$/ha -1 , 
Differences related to average land rent cost per unit area of sunflower
According to the conducted variance analysis results, it was determined that there is a 1% difference in statistically important level in the aspect of average land rent cost (US$/ha -1 ) per unit area among the cities (Table 7) .
In respect of the conducted survey, there has been a 5% difference in the importance level statistically among Kirkareli-Edirne and Edirne-Tekirdag cities in the average land rent cost for average unit area among the cities (Table 8 ).
The average land rent costs of the cities for average unit area of sunflower are as follows: Edirne 25.27 US$/ha -1 , Istanbul 25.94 US$/ha -1 , Kirkareli 27.63 US$/ ha -1 , Tekirdag 27.82 US$/ha -1 and Canakkale 28.52 US$/ha -1 .
ELEMENTS OF SUNFLOWER PRODUCTION COSTS
According to the conducted survey it was determined that in the distribution of sunflower cost, land rent is 20.62%, soil preparation is 30.80%, input use is 7.19%, care and harvest process 22.12% (Safak, 1981) . In another research of the same area, it was determined that in the production of sunflower cost factors are distributed like these; soil preparation 30.97%, care works 29.50%, land rent 31.18 % and the rest is the cost of harvest and thrashing 8.35 % (Anonymous, 2001 ) .
In this study, it was determined that the cost of land rent and the cost of soil cultivation form nearly half of the total production cost (49.13%). The other cost 
SUNFLOWER COST IN THE RESEARCH AREA
Sunflower cost in the cities on research field
It was determined that average gross income obtained per unit area is 58.49 US$/ha -1 and the average net income is 21.03 US$/ha -1 . When the enterprises where this survey was conducted are compared, it is found that the highest gross and net income per unit area were obtained from enterprises producing sunflower in Edirne. Moreover, in this survey it is also shown that sunflower production in Istanbul is not a profitable activity for producers ( Table 9 ).
The cost based on the size of sunflower planting area
While the highest gross income in per unit area in terms of sunflower planting area was obtained from the smallest enterprises group (0.1-1.9 ha -1 ), it is seen that as the size of the enterprises increases, the gross income obtained from them decreases. There is a similar situation with net income, obtained per unit area. As the size of enterprises increases, gross and net income decrease along with the decrease in yield value per unit area. Flexible high costs have an important role on increasing of cost (Table 10) .
CONCLUSION
Thrace is one of the leading locations where the production of sunflower is intensely carried out. Thanks to its suitable climate conditions and modern agricultural methods, Thrace is not only the centre of sunflower production for Turkey but also for Europe. For this reason Thrace has a special position in sunflower production in Turkey.
In the agricultural enterprises in Thrace, sunflower planting area has 43% share in vegetable production and 20% share in agricultural income. Among the cities where the survey was conducted, there was a 5% difference in significance level statistically in terms of seed, fertilizer, chemicals and land rent which affect the cost of sunflower along with the income and yield obtained per unit area.
The cost of Turkey's sunflower production is about 80% higher than the cost of the top 5 countries in sunflower production (Russian Federation, Ukraine, Argentina, China and India). This fact causes vegetable oil industry, which is under research field, to turn towards importing. The main reason for this is the fact that the costs of importing is more reasonable compared with the high production cost in domestic markets.
When the cost of sunflower produced in research field is examined, it can be seen that land rent and soil cultivating cost constitute the biggest portion with a per-centage of 43.13%. Average yield per unit area was determined as 177.34 kg ha , gross income 59.49 US$/ha -1 , net income 21.03 US$/ha -1 in research field. Contrary to general expectation, the highest gross income and net income were obtained from the smallest sized enterprises group. In the research it was observed that as the sunflower planting area increases, there is a decrease in yield and an increase in cost factors.
The production in Turkey is a highly expensive and less profitable branch of production when compared to other crops. The result of the research shows that the production of sunflower in Turkey, which is among the top 10 countries in world's sunflower production, is not profitable. To develop competitiveness in the world sunflower market, the cost components of sunflower should be reduced around the level of 200 US$ t -1 by using various methods which are not contrary to the constantly changing and developing agribusiness dynamics and regulations. Moreover, input should be provided under more appropriate conditions in sunflower production.
In 2009, sunflower production in Turkey was below the production numbers of the year 1989. In Turkey, in order to meet the existing deficit in oil industry, firstly a parity model should be provided to the sunflower producer. This model should also be flexible and compatible with the profits of production per unit in areas where they compete or choose as an alternative other products.
Supporting of the products which are common in sunflower production areas should be abandoned partially and instead of them planting of sunflower should be encouraged. Although there is about 15 million ton wheat demand in Turkey, the production is between 19-21 million ton. In order to make Thrace completely an area of sunflower production, wheat production in this region could be excluded from subvention over time. To make this possible, income which is equivalent to wheat production income, should be guaranteed for sunflower producer in the area.
To meet the existing oil deficit in Turkey, first of all, seed which is high in oil should be used technically and irrigation should certainly be made available for production of sunflower. For this reason both works of R&D should be supported in seed improvement and every kind of support should certainly be given for irrigation infrastructure.
To increase the production of oily seeds in general and sunflower in particular all around Turkey and to meet the demand, Production Of Oily Seeds and Foreign Trade Regime should be determined as Priority Areas and for this reason Oily Seeds Supporting Model should be put into practice with its own budget.
In this study, it is concluded that in order to meet the existing vegetable oil deficit in Turkey, specifically sunflower oil, it is not only necessary to make some technical changes (to support the usage of the genres high in oil, to increase the presence of irrigation, etc.), but also production of oily seeds in Agricultural Support System needs to be supported by establishing a different budget and decision mechanism. 
